Abstract-In this paper we present a patch antenna with compact low profile for Ultra-High Frequency (UHF) Radio Frequency Identification (RFID), the size tag of the proposed label is 25 × 25 × 3 mm. Both of the radiating part and the feeding portion of the antenna is given located in the same plate for easy implementation. The resistive and reactive components for the input impedance of the antenna can easily be adapted to the variable impedance for the chip size for the loop and the supply for the distance between the feed loop and radiating patch. The patch antenna has a planar profile proposed eliminating the need for and against the multilayer structure thus leading to ease of manufacture and reduced cost. The antenna functions satisfactorily on metal plates, so that it is applicable in many applications. The proposed design is verified by simulation.
I. INTRODUCTION
Radio frequency identification (RFID) has been widely used in supply chain, service industries, distribution logistics, and manufacturing companies to identify goods. In some RFID applications such as metallic components, label tags generally cannot operate on the surface of conducting materials because of the degradation of tag antennas. Proper antenna design for RFID tag applications is becoming essential for the maximization of RFID system performance. Recently, there have been many studies on RFID tag antennas in the UHF band, especially at 900 MHz [1] . There are 4 common bands for RFID applications; these are the LF band (less than 135 kHz), the HF band (13.56 MHz), the UHF band (860 -960 MHz) and the so-called microwave (2.45 GHz) [2] . RFID systems are based mainly composed of two entities, namely reader and tag. Reader broadcasts queries to the label in its range wireless transmission of the information contained in the tag, it will respond with the required information.
In this paper, we present a very small tag antenna which is mountable on metallic surfaces and suitable for a UHF-band, RFID tag [3] .. It is a patch antenna with a shorting plate and an inductively coupled feed. It can be placed on conducting materials and measures 25 mm×25 mm× 3 mm. It can be used in applications which require small size.
II. TAG ANTENNA DESIGN
The proposed structure of the antenna is shown in Fig.  1 .The project tag comprises a tag chip, a feeding line for inductive coupling, a radiating patch plates with short-circuit, the substrate filled with ceramic material (Ɛr = 48), and the ground plate [4] .
The antenna is composed of a rectangular loop inductively coupled feed and radiating body. The terminals of the feed forward loop are connected directly to the chip of the tag. The strength of the coupling is controlled by the distance between the loop power supply and the radiating body, and the shape of the power loop. [5] . Figure 2 shows the equivalent diagram of the proposed antenna. Where u = Q r (ƒ/ ƒ 0 −ƒ 0 / ƒ) and Q r is the quality factor. When the operating frequency f equals to the resonant frequency ƒ 0 the components of the impedance becomes:
The resistive and the reactive components of the input impedance can be adjusted independently. 
III. SIMULATION AND RESULTS
In the antenna, the ground plate and the radiation plate are of the same size, but when in operation is attached to a metal surface, the surface must be regarded as a ground. The radiating plate is a metal plate with horizontal slots for adjusting the frequency of the radiation and it is not connected to the earth plate unlike other tag antennas [6] . The line feed loop type is connected to the ground plate through holes to minimize the feed length to the resonant frequency. In this article, the antenna is designed for a chip or label with an input impedance Zc = (12 -j140) Ω at a resonant frequency of 910 MHz. By varying the distance between the radiating plate and the feed line [7] ., the resistive component of the input impedance can be adjusted and the reactive component of the input impedance can be adjusted by varying the length of the supply loop. The operating frequency is adjusted slightly by varying the length of the horizontal slot of the radiating plate [8] , while the input impedance of the antenna is essentially unchanged. The overall size of the antenna is only 25 × 25 × 3 mm and the operating frequency is 910MHz and the relative dielectric constant of the ceramic substrate is 48. The main beam direction is controlled by the metal plates, and the proposed antenna has an omnidirectional radiation pattern. The half power beamwidths are about 100 % in both E and Hbeam planes. The directivity of the proposed antenna simulated with the metal plate is about 5.21 dBi and simulated radiation efficiency is about 35% at the resonance frequency of 910MHz because of the small size of the antenna and a high dielectric constant of the substrate [9] .
IV. CONCLUSIONS
A design of the tag antenna to very small (25 x 25 x 3 mm) using a UHF band ceramic material mounted on metal objects has been implemented. The antenna can be directly adapted to the complex impedance of an arbitrary chip of the tag. The size of the proposed antenna has been reduced, it is cheap, flexible and suitable for RFID UHF universal application.
